April v@, |ve CRITICAL |TEMS LIST PAGE 1
13 CIL ITEN + F200-0v-01 i PREPARED ! 5ME RELIMGILITY
2) FHEAR COOE + FZOD-gyY B}  APPROVED ;
3) LCOMPOMENT : FUEL AMD UXIDIZER BLEED WALVE POSITIOM SEMSDR |NTERFACES ©h DATE : DA-15-04
%) FART MUMBER : REVRPI 10} REVLS IO CHANGE i 0010
5y STYSIEM/SLBSYSTEM : DOKTROLLER/F200- X 111 EFFECTIVITY ¢ 05
£ FAILIRE HOOE ¢ FAILURE OF THE FUEL OR OMIDIZER BLEED VALVE POSITION INTERFACE TO THE OPEM OR CULOSED POSITION 121 WAZARD REFEPEMCE: : SEE LISTINGS RELOY
131 cceo o :
OO sk 1| <7 @ v, S
; FHASE | FAILURE OESCRIPTION/EFFECT ' } CRITICAL 7Y |
L (FAELURE OF THE SENEON INTERFACE WITHIN FIWITOR LIWITS FOR EITHER PARMMETER RESILTS IH LOSS OF STARY Iwdiant L
5.2 FROTECTION,  LOS® OF VEHICLE CUNLING START DUE TO DROLTER MECIRCULATEON LINE FALLURE NAY RESULT IF BLEED VALVE FAILURE PAZRKD REF: ME-GIP, A,
10 €LOSE & WOT DETECTED. ME-GTS

REDUNGAMCY SCREENS: CONTROLLER STSTEM - VALWE SYSTEM: LUNLIEE NEDLMOANCY

Az FASS,  REOUUDANT HARDWARE ITEMS ARE CAPABLE OF CHECKOUT CURING NORMAL CROUWO TLRNAROUWD,
B: FAIL. LO5S OF A REDLMOMMT HARDWARE |TEM 15 MOT DETECTANLE DURIMG FLIGHT.
Cz FAS5. LDOSS DF NEDUMDANT HAROWARE [TEMS COUD 0T RESULT FROM A SINGLE CRECIALE EVENT.
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April 19, 1994 CRITICAL ITEMS LIST

PAGE 2
[cIL PTEN: F200-Bv-09 | DESIGN | DOCUMENT REE. |
| ALL CAUSES: QUTPUM ELECTROMICS: LVDT DEMDDULATOR FALLURE ¢1) |€¥y HOMETWELL SLODCK |3
2 KHT EWCITATION SOURCE FAILLRE {273 | FMEA WOL V' CE-F15
|42y ©E-F24
| THE GLEED VALVE POSIFION SEMSOR IMTERFACES ARE RECUNDANE (1). A FAILUNE WUST DCOUR 1IN EACH COWTROLLER LHANMEL Iu: DSHGESTTAl f
| [¢MULFIPLE FAILURE] TO CMISE LGSS OF FLMCTION {2%. THE COMTROLLER CWITN SOFTWARE] 19 COMFEGIRED TO DETECT AMD NESEOND |12y CPaOSROCOR
FROPERLY 10 (UT OF GUALIFICATION LIMIT FATLURES, JMPLEMENT THE APPROPRIATE REDUMDANCY WANAGEMEUT RESPUMSE, AND COMMAND | 1.1.3:3
M SAFE ENMGINE STATE WNEM COMTROLLER RERUMDARCY 15 LOSY €23, HOMEVER. THE COMTADLLER (M1TH SOFTWAREY 1€ MOT CARAILE OF 12182
|DETECTING OR MESPOMDING TO A FALLURE WHICH RESULES IN THE LINITS BEING MOWITORER FACLING WLTHIN ENGIKE REGLINE L IMITE T 323
OR WITHNTN NORMAL ENGINE OPENAT NG CONDETIONE (2}. 1.2.3:%
b % H Y
3.2.3;:5
3.2.4
m ELECTRICAL, WECHANILAL, AMD ELECTROMECHAWICAL PARTS FDR THE CIRCMETS INVOLVEG IM THIS FUMCTEON HAVE BEEM SELECTED FROW 1) BSMDTR24
1 THE CLASS 5 OF EGUIVALENT APFROVED FARTS SELECTION L1ST (1), DUALLTY ASSURANCE AND SCREEMING REGUIREMENIE FO& HIGH A5mhee
= RELEABILATY WICROCINCUITS §2), AMD THE SPECIFICATION COMTROL CrRAMING FOR MICROCTRCU) TS, MOMOLITHEC SILICOW, AND {21 ASM02TK
% FNANSISTON-TRARSISTOR LOGIC {ITLy FAMILY OF DEVICES (3). PRIOR TO INSTALLATION OM THE CAKD ASSEMBLIES, (OMPOMEETS ARE €31 A5mO3TAS
|SUBJECTED 10 A NLRN-IN PERION WHERE PARTS MRE EXERCLSED AT TEMWPERAJURES IW EXCESS OF WORMAL COMTROLLER DPERATIVE &} ASMOSATS |
[EAVIRDNMENT, BUT LESS THAN COMPOMENT MAXIMUM SPECIFLED OPERATING EWYIROMMENT, T0 SCAEEN FOR (NFANT MORTALITY t4). 1IN £5} DSHGROTTAY
|ADDITLOM TD THESE REQUIREMENTS, ALL COMPOMENTS ANE DENATED FROM THE WANIMUM NATIHG AT DFENATING EXTREMES {55,
CLERMLINESS AMD ALL PADCEESES USED DLRING MANUFACILRE ARE CONTAOLLED BY SPECIFICATION REQUIRENENTS (5%, |
I
THE COWTROLLER DESIGW MEETS AlL CEl FAIL-OPERAIE/FAILSAFE NECUIREMEMTS FOR TNIS FAILURE MODE {1):. REDLMOANT CONTROLLER (1) cPR2ONDDGOTE
CUARHEL FUNETION3 ARE PHTSICALLY SEPARATED WiTHIN THE COMTROLLER HOUSIMG (2). CIRCUITE ARE DESICMED TO PREVENT 27 BEHCROTTA
BRIDGING (23, ALL EEE PANIS ARE RECUINED TO NAVE CONFOAMAL COATENG, AND CRTERNAL WIRIWG 15 INSULATED TO FREYEWT SHORT (1) MSW11928
CIRCUTTS FACH CONDUCTIVE COMTAMIAATIOW (3. ALL ELECTAICAL COMPOMENTS ARE COWFAIMED WITHIN THE CASE STRUCHIAE WHICH 1S (4) Esgesfz-nl
i PRESSURIIEN WITH A FOSITIVE PREFSURE IWERT CAS BACKFILL TD PAEVENT COUTAMINATION €2). WHERE AFPLICABLE, ELECTROMACHETIC [{57 NOWEVWELL ELOGE 11
IHTENFEREMCE SHIELDING 1S PROVIDEC AND CIRCULT INTERCOMMECTS L% THISTED FALR WIRING (2). ALL CIRCUIT CARDS ARE KEYED FHEA ¥OL |
TO PHEIR RESPECTIVE COMWECTION LOCATIONS TO PRECLUDE IMPADPER INSTALLATION (Z]. MAMF CLAMPS ARE UTILIZED TO PRECLLIDE | |
WIBRATION INCGLCED CARD FAILURES [2). OESICN OF CIRCUIT CARDE AND SETERNINATION OF COFPER FATH TRACE SPACTNG, WEIBHT, |
AMD WIDTH L5 COWTROLLEC BY SPECIFICATION (2). EACH UMIT {PRODUCIION AMD RECYCLE) [5 REQUIRED 7O PASS A FLNCTIONAL
ACCEFFANCE TEST UNDER EMVIRDAMENTAL COMDETEOWS NEVOND TWOSE SEEN DURING NORMAL FIELE OPERATION WITHOUT CECRADATIDN OF
HARDWARE LTFE EXPECTANCY {2). A WORST CASE CIRCUAT AMALYSIS WAS FERFORMED TC VERIFY MOMENAL OPERATION AT SPECLFICATIOM |
LIMITS {4}, AU AUALYS]S WAS PERFOIMED BY WOMEYUELL TO ASSURE WO SIMGLE POIMT COMFONEWT FAILUAES ARE INNERENT TO THE |
| CINTROLLER DESIGN (5).
I
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|CiL ITEM: F2DD-By-01 | GESIGH | DOCIMENT REF_ |

R e T T W A R - e e e e e T N B R o o e T E R EE R EEE e e m o mEE A R e e o ...._.,.,...._______,._..-......--........,..____.,...-.._.........________..,..-........____._,...._______....____.__._

|BESIGH QUALIFICATION FESTING OF THE CONTRCLLER ASSEMBLY HAS BEEN FERFORMED [NCLUDIME: FAULT INSERTION TESTING (1}, ||.'H TRYLDTP2H
ASSEMELY THEEMAL CYCLING {2}, CASE AMD ASSEMALY WIBRATION TESTING 43), ELECTROMAGNETIC |NTERFEREMCE AND SUSCEF]IBILITY TRYE DA
TESTING (64}, ACOUSTICAL NOISE TESTING (5], CASE LLTIMATE PRESSLRE TESTING (&), AND NESEMELY BREAK OPEN INSFECTION (7). TR3G0EA25A

rR3L0002 5%
(2) 13080201
re3s08a)q0r
3 TR3S08020M
TR 3 MEDA5
TRA: P80
TREAOATERD
(4] TREA0A0ZDP
€51 MRE0a0D
C4) TRELO0B50M
(7] TRE4OB5022
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|[EIL ITEM: F200-Bv-DY | INSPECTION AWD TEST {

;d_____.___..-........+------—.......-......;________._____1..-....‘__._____._____,........‘_____,.___.......,........._____.._..-....._......___..__,.,...........____......_._.‘,________________

| POSSIALE CAUSES | SIGNIFICANT CHARACTERISTICE | IWSPECY [OMYS 3/ TESTLS) ] OOCLMENT REF,

e i . o1& T 1 T

L Eapses; RE14PT - COMTROLLER | : RE1LYS

|SSEMELT IWTECRITY CLEAMLINESS NEQUIREHENTS ARE VERIFIED PER SPECIFICATION DURIMG MARJFACTURING OF THE RC14%3
COMTROLLER ASSEMALY.

|
EMVIRIMHEWT COMTROLS (TEMPERATURE, NUMIDITY) ANE EMFORDED GURIMG MSSEMELT AMD TESTLEG PER {DSHGEI TN
SPECEFICAYIOM NEOUIREMENTS. -

TQ PREVENT CONPONEMT DAMAGE, SIATIC ELECTRICAL OISCHANGE PATENTIAL IS COMTROLLED DUNING  [OSHGOSTZAI
MAMUFACTUNIHG PER SPECIFICATION REQULREMENTS, ' |

86l -4

MATENIAL IMTEGRITY IMATER[AL INTEGRITY [S WERIFLED PER SPECIFICATION RECLI[REMENTS. RE1493
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JCIL TTEM: F204-B¥-01 | IMSPECTION AND TEST

o o T e e e e e it et rEmamE e e e mrmm e e e s wmEr R R R R R R mn e e e mm e s mn e s s
| F03ZIBLE CAUSES | SIGMIFECANT CHARACTERISIICS | INSPECTIOMCE)FTESI(S)

L R L I R et el e A A L L L L T Y

|MRATECTIWE FEWTSHES AHD MATEREAL SELECTION TO FREVEMT DETRIMEMTAL EFEECTS FRDM
|EMVIRDMMENTAL EXPOSUKE, STRESS CINROS!ON, AMD ELECTROLYTIC CORNTSION ARE WVERIFIED PEA
|EPEEIF]EIII[H HEQINEMENTS,

FLAMMARILETY NEDUIREMENTS ARE VERIFIED PER SPECIFICATION REQUHIAEMENTS,

INTEGRITY OF ELECTROMICS - THE FOLLOWING PACOCESSES ARE WERIFIED PER SPECIFICAYION DURING MANUFALTURING DF THE CARD
| AS=EMBL IES:
| I - CONSTRUCTION OF PRINTED CIRCUIT EODWRDS.
| | - INSTALLATION OF TENMINALS,
1

- PLASTICS MWD ELASTOHERS FOR ELECTROWIC ENCARSULATIOH.

- SQLDERED ELECTRICAL DOMUFCFIDONE,

- POST-SDLDEAING INSFELTION FREE OF SPLATTER AMD CONTAMIWATLONW.
- ELECTRICAL BOMPING. '
- COMPOMENT LEAD AMO JHTERCIDMUECT[CH WATERIAL SELECTTOW.

- FREE OF COMMAMINATION AFTER COMFORMAL COATING.

oog - 4

MELD INTEGR]TY |ALL WELDS BRE WERIFIED TO ORAWTHG AMD SPECIFICATIOM REQUINEMENTS.

PRE-DLDSECUT TESTENS AWD FHE FOLLCMING TESTS ARE PENFORMED AT THE CARDSCOMPOWEMT LEVEL DURING MAMLIFACTUR NG

INSPECTION '

| = FARTICAL IMPACT MO1SE OETECTION fFIMD) TEST OM HYBNID WILRDCIRCLIETS AMD CAYITY TYPE
LEVILES.

- ULTRASONIC SCAK TEST FON DELAMINATION CERAMIC DM CAPAC]TDRS CCEROS AKD [RRDL),

= BURR-IN PERIDG FOR ELECTRICAL PARTS. :

= IMSULATION RESISTANCE AND COMTIMULTY TEST.

= DEELECTRIC W1THSTANDING WOLTAGE,

FUNCTPdRAL TEST.

= X-AAY OF COMTROLLER INTERMAL CABLES AMD WIRES.

DOCIMENT REY.
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|cIL ITEM: F200-BY-O1 |
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| POSSIBLE causes |
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|ACCEPTAMCE TESTS
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. HOT FIRE ACTERTANCE TESTING
| {CREEN RLMY
HERMETIC SEML, |NTEGR|TY
FLIGHT FLOW TESTING
i

CRITICAL ITEmS LIET

A ARL L e raaan

SIGMIF[CAMT CHANACTERISTICS |
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[NSPECTIOM AMD TEST

INSPELT |OM{S ) /TER] {53

s s e N T I E L e T r r R IR e e e s rmEEEE AR mmmm— - g g

THE FOLLCUNG INSPECTIONS AME PERFORMED ON TNE COMPLETED ASSEMELY PRIOR TO FIMaL CLOSURE :

| - INTERMAL AND EXTERWAL CLEANLIMESS.

| * CARD DIMENSIONS ARE VERIFIED AT CARD NLSEMELY.
CHRZSIE CAYITY [NSPECTION FOR COWTRMINATIDN.
ELECIRICAL [NTERFACE COMMECTORS.

CAND INSTALLATION AND COMFIGURATEDN ALOTT.
COWFIRMAL COATING OF EEE PARIS,

THE FOLLEWINE TESTS ARE PERFORHED BY WOMETWELL DUATMG ACCEFTANLE TESTING:

- MERMETIC SEML AND PRESSURLZATION PORT LEAK TEST.
- FUNGTIONAL TEST INCLUDING:
- QUTPUT [NTERFACE,
- CHECKOUT,
- OPERATION,
- COWTROLLER CHECEDAN.
= HLISN TEMPERATURE OPERATION.
= LW TEMPERATURE ODPERATION .
= YIGRA1]0m TESYING.
- FINAL FUMCT |OWAL TEST,

COMTROLLER OPERATION IS VERIFIED THROUGH EMGINE HDY FIRE ACCEPTAMCE TESTENG.

IMTERMAL PRESSURE 15 HOWI1ORED DURTMG COMTROLLEN OFERATION.

|THE FOLLOWIWG FESTS ARE PERFORMED OURING FLIGHT FLOW YEHICLE FROCESSING AND AFTER ANT
MAIHTEBANCE R WEPLACEMENT;

| - CONTROLLER CNECKOUT.
| - SENSCR CHECKOUT,
- SFLF-TEET.
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| DOCUMEMT REF.

et T T

R 1493
DSHGERTTAY
RE1LTY
RCid9d
[osHGEEPFTA
BIM0372E

|
RC1493

RC1493
RL149%
RC149%
AC 145
AC169%
|RE14%%
|RE14%%
RC1e98
RE1LOF

R &5

OMRSD Wi | AND, il

OMRSD Y41AHD, 035
CMRSD ¥41A80.010
|cPéDerO00
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[EIL ITEN: F20D-B¥-01 | INSFECTION AND TESY

e
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1 POSSILLE CAUSES | SIGNIFICANT CNARACTERIGTICS | INSPECTIENI 83/ 1EST (4

EmEmEmmEsLsamLLmELRAmLsafoem ey rrraTrzamEEE

| DOCLMENT REF,

e e e e e e e e RN R B L o b e e e e r R R & R oo & — R R R R m m o mm mm — m o o e R e oo o nma e R

|PRE-FLIGHT CHECKOUT | THE FOLLEWING TES1S ANE PENFDRMEG DURTHG LALMCH LOUNTOOMM {LAST FEST): i

| | - PRE-CRYO LOADLRG CHECKOUT IHCLUDING CONTROLLER AMD SEMSDRY, lowmsn s00FAD.211 !
| | - SELF-TEST. kChaosRD DA |
' 1 ' I
FATLLRE HISTDRY: COMPRENERS|VE FATLURE HIETORY DATA 15 MAINTAIMED 1% THE FROBLEM REPORTIHG DATABASE CPRAMS/FRACA .
REFEREWCE: SASA LETTER Sa21/88/308 AND ROCCETOYRE LETTEN BORCDDTES.
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OPERATIONAL LISE: KWOT APPLICAHLE.

FAVTAE |



